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Irrigation Tools, Tile Drainage & 
Frost Protection 
Peter Jeranyama, Faith Ndlovu 
and Jesica Morgan 
Wireless Sensors I have used 
1.  Decagon Soil Moisture Sensor on Onset  
Wireless System 
2.  Onset wireless system for Temp & RH 
3.  Hortau---Tensiometer & Soil Temp 
4.  KC Systems Irrolis Tensiometer 
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Volumetric Water Content (VWC) 
• Saturation on 6-Sep 08 
~ 40% VWC 
• Field Capacity ~ 5% 
VWC in 2008 
• Field Capacity ~ 15% 
VWC in 2009 
• differences in FC due to 
variation in water 
table??? 
Bog water retension 
y = -0.0017x4 + 0.0229x3 - 0.1018x2 + 0.1174x + 0.3048 
R² = 0.74006 
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Irrigation Summary 
1.  When using Volumetric Moisture Content 
(VMC), field capacity is between 5 & 15% 
2.  Field capacity using tensiometer is between 
4-5 kPa  [1 PSI = 7 kPa] 
3.  Water saturation – at 40% VWC or 0 kPa 
Tile	  
Spacing,	  
feet	  
#	  of	  
vegeta2ve	  
uprights	  7-­‐2	  
#	  of	  upright	  
with	  1	  berry	  
7-­‐2	  
#	  of	  
uprights	  ≥	  1	  
berry	  7-­‐2	  
Yield	  (BBL)	  
15	   36	   7	   20	   270	  
20	   50	   11	   28	   339	  
25	   55	   12	   24	   307	  
Contrasts	  
15	  vs.	  20	   NS	   **	   *	   *	  
15	  vs.25	   *	   **	   NS	   NS	  
20	  vs.	  25	   NS	   NS	   NS	   NS	  
Tile Drainage Study 
Infrared thermometers 
Temperature Measurements 
•  Temperature measurement can be 
divided into two categories:  
•  contact and noncontact  
•  Contact thermocouples & thermometers 
are the most prevalent. 
Contact Temperature 
•  They must contact the target as they 
measure their own temperature 
•  They are relatively slow responding. 
•  But they are relatively inexpensive. 
Noncontact Temperature Sensors 
•  Noncontact temperature sensors 
measure IR energy emitted by the 
target 
•  Have fast response, and are 
commonly used to measure moving 
•  intermittent targets, targets in a 
vacuum 
Noncontact Thermometry 
•  Targets that are inaccessible due to 
hostile environments, geometry 
•  limitations, or safety hazards.  
•  The cost is relatively high, although in 
some cases is comparable to contact 
devices. 
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Infrared temp vs. Wireless temp 
Cranberry Frost Protection 
1.  Thermal Heat of Fusion-- heat is emitted as 
water freezes  
2.  Sprinkler system is turned on manually or 
automatically using a sensor once minimum 
set temperature is reached.  
3.  Sprinklers are let to run throughout the night 
or run intermittently using an automated 
sensor based on temperature. 
Approaches 
Running irrigation system throughout 
the night 
•  starts at onset of critical temperature 
•  stops when bog temperature rises 
slightly above tolerance threshold 
•  It starts automatically, based on 
temperature 
•  Pumps then cycle on and off as 
temperature fluctuates 
Automated Intermittent 
Objectives 
To determine the effectiveness of automated           
intermittent (AI) sprinkling and late water 
spring floods(LW) in reducing cranberry 
spring bud damage. 
Materials and Method 
•  About 500 cranberry buds  
were collected from each 
cultivar under AI & LW 
• Buds were dissected 
under a microscope 
and assessed for 
damage 
Materials and Method 
•  flowering and fruiting also 
measured throughout the 
season 
Cultivar Damage by Method 
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Summary 
1.  Both methods are effective in reducing bud 
damage  
2.  Although their effectiveness is dependent on 
cultivar 
3.  Results are from an unusual frost season of 
more than 33 frost events 
4.  This research will be repeated this year to 
verify if observed trends can hold. 
